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(57) Abstract: A light emitting transistor 
!6 (LEFET) which is a light emitting element 

having a switching function, can produce 
25^\ r ,^ l , V- . . ,,M , , . j . , .. . . ^ 24 a sufficient light emission intensity, and is 

formed to provide a higher light emission 
23 efficiency. Aluminum is used as the 

material of a drain electrode (25), and gold 
22 is used as the material of a source electrode 

(24). When a voltage is applied to between 
21 the source electrode (24) and the drain 

I — electrode (25), holes are injected from 

the source electrode (24) and electrons 

^ are injected from the drain electrode (25) 

respectively into a light emitting layer (26). Holes and electrons are re-coupled, and then the light emitting layer (26) emits light. 
The turning on/off of light emission is controlled by turning on/off a gate voltage. Unlike a conventional technique of using gold 
for a drain electrode, this invention uses aluminum having a smaller work function than gold so that more electrons can be injected 
into the light emitting layer (26) at a lower voltage. Accordingly, light emission intensity and efficiency are improved. 
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(57) Sift: *J v^><f®m&m-?&f£i!tm*T°&%f£lbm h7>i?X^(LEFET)-efcoTs 

7-XlS 2 4OT*miC#£ffll'*-So V-XI12 4- K L"f >li2 5 [HfC«lE£EPan?- -5 - t iCfc y , 
ca LT> f§3fef*)i2 6A^ite-r-5>o fg&CDON/OFFfi'f- r-«J±CDON/OFFlC<J; y faj fllJfel* K U-OSffi 
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m m m 

[oooi] mn&&h?>&x*b&ftm*<Dmm&ffi*t^&ftmh?>&x* 
Steffi 

[0002] T^^^m\m^^h^m%m^-tvx, mmm^m^w-m \m\^mmm% 

^V^"— K (Organic Light Emitting Diode: OLED) 1j*MRMk£1VO/*Z> 0 OLED^ffl 

[0003] ^(Di^^^V^WOLED^eiJ^i-^^^^^m^^lo^, 

^^^;VMK^^t^WM^9)i^Y^>^^{OrgQ.nic Field Effect Transistor: 

OFET)^fc^ c u$>U OLEDi:OFET^ia^^^-frrt^V^ 0 W^MjtbJ;5i:i-?> 

[0004] oLEDtoFETfDm^m^m^fcm^-xh^mytmb^^^iught 

Emitting Field Effect Transistor: LEFET)^^f^$^TV ^ c LEFETJ3 N ^tl^W-ft 
icn^t^X^^f'ib, _hfB(Dj:5^0LED^OFETiV^52o(D^^• ; ^|a^^^^±-C 

[0005] #m$X1$klRXf2\Z.fem^ LEFETO— f?!l^oV>T|E^^TV^ 0 ^^O^C 

s^^^$t^/tLEFET(Z)«^^ov^T, ^commmx^mi^m^^xmrn-r^ y 



WO 2005/079119 



2 



PCT/JP2005/002162 



fc. ##fpjcm2(DLEFET-e«, my— ^-KW^«ffii4^.^2y— ^-Fwy 
4,s:tj?ii2y-^ • Kw^ii 1 5 \zm~rz>&5 \zl, mwmfrb$foft%fcm 1 6 ^bb 

i\&mX*foHC H C H NH ) Pbl ##fT0»2<DLEFETO*^r-7i?^ 

6 5 2 4 3 2 4 

[0006] ##fF3Cifcl : A#jE#, ffi2^ , mV^nzf^MY g BWbMV^cfi 
FET<D^3te&^«^C#ttJ, ff^&#, l±fflfeA«T-«^il^f^, 2002^, 
OME2002-54^-, 37— 41^— i? 

##fT3Cifc2:A. Hepp, r^h^ir^jjl^fflV^^^m^^h^V^^J 
, ^S^fr/Wl^tTa — X, 0fcS), T^y^M#^, 2003^10^ 10 0, Jf§91 
#, Hl5-^-, 157406-1 — 15 7406-4M( A. Hepp et al., "Light-Emitting Field-Effect 
Transistor Based on a Tetracene Thin Film", Physical Review Letters, American 
Physical Society, vol. 91, pp. 157406-1 - 157406-4 (2003)) 
[0007] £<DI^FET©»|fteS:ffcW**"5o 

G 

X&^Zo ^-KW^«^14-^2y— ^-KW^«*i5ra^, f|2y— ^- 

KwySii5i^iEttey-^-KW>SJ±v Mini-So --~e^ y— ^-kw 

SD 

SD SD 

h«J£V ^J;i9^J^12#J^5l^o^ttoo, ^iy— ^•KWygi^tiBi^ 

G 

KW^ j effil4^KW^«ffi^S'J^i-^ 0 — ^\ ^iy— ^•KWV«fiil4d=» 
£>H\ IH3fe#Sl6j!:S^SEA$n«o ''-eaA^^Si^offt, 02y— *-K 
W^m*l5d^aA$^t§E?Lo#:J;f9^/>^v>ii!^^, ^<DM£«-r3fc#> 
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G 

[0008] m^, mi(b)iz^ir£yic^—hmmiiiz.AE(DSf—hm)±.v ^mu^fz.m^-D 

G 

Hi$:-hv<Dy-;*-KW^mj£v Jgiy-^-RWymffil4^ib^ 

SD 

G 

^«ffii4^y— ^mffi^f 'J^ H2y— ^- KW^tffiis^KWySiotl 'J 

[0009] mytfcmi6^jEji<Dmmm±ii)^ ^rn&m^^m&ia^miia)^? \z.^<d 

f—Vm±N Sr. «^^^f^^i^v^«SrfflV^^^«ll|l(b)(Dj;5^iE(D 

G 
G 

» 0^ tir SUM 

[0010] _L1E<DJ;5^ LEFETCtty— *Wm*b&X£tltt^))Tbfe&m i &<?>* J r r )T 
yT<D^A*^it^TKW^m^^(D^yT(DaA*^^F+^'t?fe ; 5-^^. 

[0011] *3£K^^L£5£1-3t£ffite, +#ft3£3fe$tS£#5^tfST^ £«9^#11^ 
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[0012] ±.mwm&M®:irz>fcib iz.&&tittftm K&zftxmb^itxfte, 

dmmmiy-^'b^4>mmtmmm2y-^'b^4>mm(Dm(Dmmmmm± 

[0013] ~f%:M(DMl(vmm<Dh<D^ 

bmmmnm-ticmmtsth, i±^mmu.26evurx^m^i(3LAum^^ 
e) ffrfBiiiy— ^ • k u4>mmtmmm2y— * • Kwvti© m ^nnh^t^ 

[0014] \cm>^— if M©l2©lt©t)(D!i, 

iI(Z)Iiy-^-KWyiii:, 
c)tt*ISi^4.26eVJ;^^i ^lE7LaA«^^j^!cS«B^m«^feoT, tuts 
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[0015] *mm\zmzu—vftm<n%3<Dm&<Di><D\^ 

[0016] [IHl]^5l5(D^^Mh7^^yo-F!)^i-i(rBBIo 

[iii7]i:b^^3feMh^^^y^fett^5fe^yh/v(mi^m^#)^i- 

[El8]||l^F!j^tFl:bKF!l^^3tMh7>'v ? ^y^^TO(a)^-h*j±V ««i5ft 

G 

SD 

[09]^0^(DW-if«^^i^»!l^i--bBEI^^ifffi|glo 

[0io]«0j!(Du-if^;M^^2ii»(j^-r_hBiii^i(faEio 
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[0017] lU2U5U6U71~"f?—bW& 
12, 22, 52, 62, 72— *fii&lR 
131, 132, 23, 53, 63, 73—g^fJg 

14- • -Hiy— x • KWyii 
1 5 • • -H2y— ^ • KW^ii 

16, 26, 56, 66, 76---mJtVfM 

24, 34, 44, 54, 64, 74- ■■y—^WB 

25, 35, 45, 55, 65, 
26a---E?L#f^TO 

26b- -m^-mmum 

271, 272-I^JXh 

281, 282— ^y 

311, 312, 41-T/V^yiv#Jg|)t 

321, 322-&mm)T- 

42-mmm 

641, 642—|§?Mffi(Z)# 
[0018] _hfBOi5^, ^JfeOLEFET^^KW^^^^^f^Jg^+^^^dr-YyT 

■So 

[0019] ^2y-^-KWy««^y^^^«9^ y-*«fe^ib^#:« ^IE?L 

ro#-^ic:fi, Iff JfiOiiUK (Hiy— * • fV^^ift) ^iblil3tef£JB l£ 
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r>A (tfc*||£&}24.06— 4.26eV) &$Ti~ZW&&f8^titt&ft&8&Ttt%&&& 

[0020] Kw^m*ttm^-aAMW^^5fef*JB{-^b-c$^.v^«\ -t^a^fem^Ji 

[0021] y-^mmit. iEiL&&ft{£mfc&m£<SiAirtt#>\^ tt^mm<D±% 

^mm^mm(DLEFET(Dy—^mm\^rM^m^^^k^x^^ 0 *rt, ^ix.^ 
z.k&-T?%Zo &}t. h^-omm<Dm^kmm^ lE^imAunkm^um-^m^ 

[0022] nkK. %\y— xW&kteV, y—^Wmfrh^JtW-m^n^ 

a^v ^a&A*m^ y— ^m*^«tt#iwm^4.26ev^T-efesm^-aAW 
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[0023] m^com'o , y — ^mmfrhm%wm ^ie^^a^^i^ ■mw&Ats^ 

[0024] Jgiy-* • KWylil^2y-^ • KWylfe, , fijfemTOA*m 

^tfifeiE^L&AW^iii^^ ^tu^, mm 

^ • K W^®S W^m^&AfcJlsf ^m^-® QiAt-ifF^U ^2y-^ • FWV 
m*-e«^^iE?La£AltS-^iE?L(Z)a£A^^^-r^o grS^JUJfff tef 3 ^^ 

[0025] jE^^AW^^^m^aA^^^^^J^^cD^ti^ £v 

, Jg2y-*- KWy«ffi^ttffB^^A«^^^§S*SM^tiffEiE?LaA# 

^2y-^-Kw>-m*o^sja^iy--^-Kw^m*^iwiB#^^-t?t 

aAW^«3^*S£ii^ 
[0026] ^-hmmRx^mmmia-i, ^M(DLEFETtmm(Dh(D^m^^^t^x^ 0 m 

mtvxm^^t^x^o -aft, m^m^mm^mm^h, i»<z>lefet\ 
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(D 



"C|R$^t ; 5poly(2-methoxy, 5-(2'-ethyl-hexoxy)-l, 4-phenylenevinylene) (IB&ffc: 

6 5 2 

H NH ) Pbl ^h^^Whm^Z.t&^Zo 

4 3 2 4 

[0027] ^.mW(DLEFE7<Dm{¥fe. S*lft^M*<DLEFET(DiM1^^#^fc ; 5o V— X 

2y— ^ • KwyiS) ^ib^§;fc#:S ^ze^&a^s^-, KW^ti (Hiy 

^3 I 6<Z)ON/OFF^f|flJ^I$tl'§o 

^L^m^^s^-rsi^t-i^^^^^^^-r^o ^3feooN/oFF$ij^_htE^ 
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[0028] ^KoKwyiis, y—^mmfrhm%m\^x£tiz>* j rVTt\$.mm ) & 
y-^-^u^mm^ma-rti^ ^t^^m^tm,&^^<^r^b^x^ 0 

[0029] ft**, %\y— ^'Y^^nMBOlWizy— ^-KW^ft^lfe&jif t^LTV^ 

t£\\ vfru ±m<D£?K*vVT&^—hmmmizB\^tfM,<T%tc#>i^ miy 

o 

[0030] myti^m^2mm&s±(Dum^^ir^bhx^ 0 &m-£. m^m^^> 

mi±&mni-z>b, iE^um2y—^u4>mm^hm^m^QLA^n, y-h 
m& 5 itott^tioon i y — * • Kwvii ^ in] nx&mu my—x- kw 

^ts^LT^)tt5o miy-^-Kw^mffi^^tt^tL^m^-^o^-h 

• KW^lt^bljtfrS (cftA$ y — hm»J I ^ott ^>tvoo^2y — 
rpxmftirZo tot, E?Lfi^#^i:*^fi^TO(D^^^S^^^ti«\ £ 

yt-rz>~bfrx%z> 0 
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[0031] ^3teas^ov^-oKw*f-«o 

&m<-rz>z.t&x%z> 0 ^(D&m^-xvrm&rx^ mmmM^^^vr^o 
hmmvmK&z^vT^jjtf^ ^m^<D^m^mmir^t^x^ 0 z.<o 

yt&mm>-rz>z.t&x%z> 0 ^ ^f—hm^owoFFK^u—^m^owoFF 

1r%~btfX%Z> 0 5>*!l§M(DFB:distributed feedbackM^W— if %MtVX, IH#r 

/Co 

[0032] iiii©v- iF3tearctt* iiy^-KWytitl2y-x.KW^tli© 

[0033] m2mm(D\y— ■ysftMxfe, ^<<DFETxm^tL%M^mmiz.£<9mjTfe7 L %:i& 

&x%% 0 

[0034] mwm<D\y—^%ux\^ &%fcm\z&\^x&mjfc.mwmzM&zf&tL 

^^bm%w-m(Dm%m^-^^^tK^,m%wm\^m^x^^ 
&x%z>o 



[0035] ^mmK^mytmhy^^<Dmi(Dmmm^, m2%m\^xmm-tz> 0 h 
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2 

gi-^o ^TbT, |fe^22_h^, y— ^S*24^^B»f^cD^-t^/Vftfcitil^b-C, 
T/V^^^b^FWytl (fiy-^-KWylffi) 25£r@Egi-3 0 T/l^- 

2 

[oo36] ®3^jiv>-c, mimmm(DLEFET(Dm^m^nmir^ 0 m&Knm^^m 

2 2 

^J^22_ht^ xtvn- ^vyi^j;(9u> ? ^h27i^*bf'^, y— ^wm^^ 

V^v^h272^MJU KWy«ffiffl<Z)^^y282^J;«9Wv ; ^h^®^oTHV 

\^ T^~vj*&mm^xvu4^mm25&ftmirz>(e) 0 u^h&m^, 
mz. xx>m%w-M 2Q^m^, % i mM^EEEE^^m-^^ 

[0037] ^lHW!j(DLEFET(Dlj]f^^Ki-§o YWm2\\C^(D^—YW±>J 

G 

SD 

#:jg 26 Km AtstiZo mytfcm 26 taA$ titciE^itm^^m ft-cs^u 

, ^t-^^^^f^^^^-r^o hM}±y <DON/OFF^£93)§3teOON/OFF^f|jlJ 

G 

m^n^t^^^n, mM<DLEEET tmmxh^o u^u ^HSfef^-e^Kw^m 
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[0038] *mW<VLEFETCDM2<DMMim, El4£fflV^HftW-r3 0 #Hi60!l©y— Mtffi 
21, a^22f*^l|lig^I<Z)^(Dt|W|#-efe§ 0 |fe£ftflH22<Z>_B^ Hff^^-r^/V 

31lRU«312(D±^^:tV ; etl,^II>t321^lF322^it?)o ^tl^T/V^^A 

2 

<fe><5 0 

[0039] ^2HJfef?(J(DLEFET{i, ^W^«^l||»!j(Dt)(D^|W|#(D^hyy^^— 
[0040] ^2HJfe^J-e«, y-^m«24^U ? KW^«*25«|RlC*it^i-§^^ CO 

ymft25^^v^rfiT/^^^#jiI>t3l2^^^m^»aA(-^^i-^^%x.^ 

[0041] *^BJ(DLEFETC0^3C0^»!JSr, m5£fflV^t£5J§-r3 0 *^»!|C0^-h«« 
21, |6^lll22{i^l^^||2||»!jC0^C0i:|R)#-Cfe^ o y-^«ffi44«, T/l^~ 

^^mm)i4i<Dmm^^hm^mm42^nm^fch(Dxh^o Kw^t^s 

^mS45^fJ#^§H-£o B^f*S26«^l^L^2Hife^!|(Dt>(D^^#-efe 
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<5 0 

[oo42] M3MMm<DLEFETGDmm^ m*mn*mi&Tfm2mmm(Dh<Dbmmxfoz> 
[0043] *^bj(7)lefet(d^4(dii»!J^, m6&m^^xmmirz> 0 ^mmmx^ M2y 

— ^•KW^m«25^3£V^^O^^#:jg26««^fi^TO26b^J;«9,^tL^: 
H»ffilJ:^©«BESrPPiPLoo^2y— ^•KW^m«25#J^E^^y— *-Kv 

SD 

A^n, hmst-^i^oft^oo^iy— ^•Kw^mft25^[^ft-c#»]-r 

£ 0 ^(DiE?L^, ^iy— ^•KW^ft25^^^3tef*S26^^A$tL^^-^Hl 
y — ^ • K W^ma25jft#(D^3fe#:JB 26, SP^S^MWlSf 26b 1*3 t-*3V ^XW^ 

miy-*'V^>mm25frhmftW-m2QKmxi$ti. f-hmm^\^tfhn 

oo^2y- ^•KW>'«ffi24^|RjitTj|^»lU E7L^f^jg26ap fc 3i3l*5V^TIE?Lt 
Mfl^U El 6(b)) 0 Z.<D£?{^ Jg4||»!|<DLEFET^:Jol^-C«:, h« 

m<vmmz.£v, m^mmm(AE^immm26atm,^-mmum26b) ^xm^ti- 

[0044] #Ci^ ;£BW^LEFET<D#tt^ol>-C, g|7^t^E|8^fflV ^TfjfcKi-^o ^"C« 
, Hi — ||3!!»!jtf>LEFET\ ^t^Hl(^Lfc^5fe<Z)LEFET(JtK^!J) ^LT^f 

[0045] Il^3»i, J:bW!J(DV^-rtL<Z)LEFET^*5V^T^Sfe^^^;^«^l'J$tl,fc 
o 07J^ Hl^»!j(Z)LEFET^*Dit§^^^yh/K^PJ^*^-ro ^2RXf 

^^yh/W»ft590nmtt^t°— y^#0 0 
[0046] ffiU LEFET(DB^^S«#llifef?!j&I) ? J:bW!J»^-e^:^<M^§o B8(a)t, 
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%.izm<D<?—hW£v bftnM<DM&&wfeuti&gk&0i~ro ytwfctz. lefet^ 

G 

G 

G 

, ||2^Jfe^!l<Z)LEFET-ety— hSJEV ^80VJ^_L<D^^^£dI>T^^TOJ£^ 

G 

[0047] 3!i~Sg3llWJcDvvf tvb, v ^ 0 (DB#^«3fcm^^o-efeSfcfe, h 

G 

miEV (DON/OFF^i(9LEFET(D^3fe<^ON/OFF^$IJ#"e#^-^^^/ii i; 5o 

G 

[0048] H8(b)^ (a)©lSC^(t5y^-KW^FItIl ^3fe«^^P#^i- 0 it 

SD 

K^LEFETJ^Hl— ^3H»!J^LEFET(D^-^^ J^/J^&StffcI ^ioTJ;*? 

SD 

[0049] /^*d\ itmmxi^ v\y^wm(D^mm\t.m%w-mKm^xm, mmm\^.m\^ 

hflX\ ^tiJ>,(Dtt^mWC(DiK^m.5eVXh<>X^<Dtt^mWcX'0h4^ * ({a 

[0050] mz., ^mm<Du—^^M(Dmi(D'mmm^, m^m\^xmn^ 0 ms^u 
^mmm<Du—iF%M<v±mm emu ^©^^ese^ia^LTv^v^ , (b) 

tt(a)^©A-A'K©»fSlia'C*>5o ^B^^&J^52^ff^b^-hm«51±^. 
_h|E01^Jfe^!|COLEFET^|^|#}cl^^Jg53, y— ;*«g54, KW^«S55&tJS 

LEFET<£>t><D^ _h|B^M^M^#6LEFET^|^|#0^(D^fflV>Tt «tV\ *fc, y 
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[oo5i] jf.mm<Du— ^%m><DWi2(D'mMm$:, miofDAimM^^aiB-B'mcommMib) 
^^n<Dm<7)m^Ki^m(7)m^A^xmm±^^^x^mmm62 

651^mmM^^X^ir^ 0 ^.(Dmm^^^X^ lt|641^651^[HljFf|g-^ 

?£z> 0 j&*3, ^%mmx\^y—^mmQAtmuMQ2(Dm^mmQ^miix\^ 
m^mmxhtu^ y— ^mmQ4Rxi^u^mm65com^±mm2mmm 

[0052] ^mm<Du-^m.(Dm3(Dmmm^. mn&m\^xmmi-%o mm\^mmm7 

o_hf3i N HiKb)^^-h«ffi7KDT^, ^timntMSJiTy^Wo ft 
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